of Clinical Microbiology, 4th ed., 1985) and high-performance liquid chromatography (HPLC). A total of 118 Campylobacter strains were tested. Eighty-seven strains (74%) were hippurate positive by the HPLC method, and the remaining 31 (26%) were found to be hippurate negative. By using HPLC as the reference technique, the CDC method showed a sensitivity of 80% and a specificity of 81%; the disk method showed a sensitivity of 93% and a specificity of 94%. The disk method can be performed with a small inoculum of bacteria, did not present problems of interpretation, and showed better results than the CDC method (P = 0.015).
A disk method for detecting hippurate hydrolysis by Campylobacter spp. was evaluated and compared with the conventional tube test used at the Centers for Disease Control (CDC) (G. K. Morris and C. M. Patton, p. 302-308, in E. H. Lennette, A. Balows, W. J. Hausler, Jr., and H. J. Shadomy, ed., Manual of Clinical Microbiology, 4th ed., 1985) and high-performance liquid chromatography (HPLC). A total of 118 Campylobacter strains were tested. Eighty-seven strains (74%) were hippurate positive by the HPLC method, and the remaining 31 (26%) were found to be hippurate negative. By using HPLC as the reference technique, the CDC method showed a sensitivity of 80% and a specificity of 81%; the disk method showed a sensitivity of 93% and a specificity of 94%. The disk method can be performed with a small inoculum of bacteria, did not present problems of interpretation, and showed better results than the CDC method (P = 0.015).
Many biochemical tests and serological procedures (7) A total of 118 Campylobacter strains, comprising 106 consecutive isolates from patients with acute diarrhea and 12 isolates from poultry, were tested. Strains of human origin were isolated on either Skirrow blood agar, Preston bloodfree agar, or blood agar with a filter of 0.65 ,um without antibiotic supplements. Strains of animal origin were isolated on Preston blood-free agar. All strains, including those isolated from filter plates, were grown on blood agar plates and incubated at 42°C for 18 to 24 h in microaerophilic conditions (5% 02 and 10% C02) provided by a gas-generating kit (Oxoid Ltd., Basingstoke, England) and anaerobic catalyst (Oxoid).
Hippurate procedures. (i) CDC method. In the CDC method, a large loopful from an overnight culture was tested as previously described (6) . Tubes with the appearance of a deep purple (crystal violet) were considered to be positive; tubes showing either no color or a weak color reaction were considered to be negative.
(ii) Disk method. In the disk method, one to three colonies of an overnight culture were emulsified in small plastic tubes containing 0.1 ml of sterile distilled water; one disk containing 1% sodium hippurate (Remel, Lenexa, Kans.) was added to each tube and incubated at 37°C in a water bath for 2 h. After incubation, two drops of ninhydrin reagent (Remel) were added, mixed, and incubated for 30 min. The develop-* Corresponding author. ment of a blue to purple of any intensity was considered positive; the absence of a color reaction or a light gray was considered negative. To prove that the hydrolysis of hippurate by Campylobacter spp. could be detected by the disk method from the selective isolation medium without further subculture, 44 of the strains were randomly selected and tested again by following the steps described above, but Skirrow plates were used instead of blood agar plates to prepare the inocula.
(iii) HPLC method. In the HPLC method, a large loopful from an overnight culture was emulsified in a phosphatebuffered solution with the addition of 1% sodium hippurate. The suspension was incubated under the microaerobic atmosphere described above for 2 h at 42°C, and then the bacteria were removed by centrifugation. The supernatant was injected for detection of benzoic acid in a Waters Associates (Milford, Mass.) chromatograph. The presence of a peak at least 50 times greater than in the negative control was considered positive.
Hydrogen sulfide production, catalase production, and tolerance to cephalotin and nalidixic acid were also tested in all strains by following standard procedures (6). C. jejuni biotype 2 (NCTC 11392) and C. coli NCTC 11353 were used as positive and negative reference strains, respectively, for all methods.
Eighty-seven strains (74%) were hippurate positive by the HPLC method (82 C. jejuni biotype 1 and five C. jejuni biotype 2); the remaining 31 (26%) were found to be hippurate negative (29 C. coli, 1 C. laridis, and 1 catalase-negative Campylobacter sp.). The reference strains are not included in these figures.
When HPLC was used as the reference technique, the CDC method showed a sensitivity of 80% and a specificity of 81% ( Table 1 ). The disk method showed a sensitivity of 93% and a specificity of 94%.
Ail 44 strains tested with the disk method in a second phase from Skirrow blood agar plates yielded the same number of positive and negative results as the strains tested from blood agar plates (34 hippurate positive and 10 hippurate negative).
The interpretation of the tube tests for hippurate hydrolysis currently used (5) 
